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(54) Tide: IMPROVEMENTS IN MAKING PAPER 



(57) Abstract 

This invention is directed to improve- 
ments in paper incorporating an elongate im- 
penneable element, to a mediod of makmg 
such paper and to documents made there- 
from The invention dierefore comprises a 
method of making single ply paper having 
an elongate impermeable strip at least par- 
tially embedded therein, comprising the steps 
of blinding one or more selected areas of 
a porous support surface, depositing a first 
layer of paper fibres onto the porous support 
surface around the blinded areas, bringing the 
strip to lie in contact wldi the blinded areas of 
the support surface such that at least edges of 
the snip over lie the deposited fibres, and de- 
oositing a further layer of paper fibres over 
iKo Inver and the impermeable stnp to 
! o^jily f mbcd the edges of the stnp withlti 
i fhe oaut., said blinien prea^ u^..ig ;...p^r 



tion ot ribres uit-V' 



I before th? ?tf»ci!rity el- 



ement is laid diereover and to thereby form 
a plurality' of d'crrete trunslucsnt or transpsr- 
w.!: v/rr.dc^^'*^ ''^ surface of die paper 

"n'^rhirh prions of one side of the stnp are 
1 i — ^r.A vw>^«'rp.in substantially no papei »• 
I bX^e depu^;tcd along cn 2" nnnnsite side 
of the lengdi ot the strip iii « rcgicn bcf.veen 
the edges to thereby expose a continuous area 
of the strip at a second surface of the paper. 
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TMPRnVEMEW ^g TN ^4AKTNG PAPER 

This invention is clireci:ed to iir.proveraents in 
pape- incorporating an elongate impermeable element:, 
'to a method of making such paper and to documents made 
therefrom. 

It is generally known to include in security 
paper, as a security feature, elongate security 
elements such as threads, strips or ribbons of, for 
example, plastics film, metal foil, metallised 
plastic, metal wire. These security elements are 
included in the thickness of security paper to render 
imitation of documents produced from the paper more 
difficult. These elements help in the verification of 
security documents as they render the view of the 
documents in reflected light different from that xn 
transmitted light. To increase the security provided 
by the inclusion of such an elongate element, it is 
also known to endow the element itself with one or 

. ,,erifiable properties over and above its presence 

or absence. Such additional properties include 
magnetic properties, electrical conductivities, the 
ability to absorb x-rays and f luorescents . 

AS a further security feature, it has been found 
to be particularly advantageous to provide windows in 
one side of the surface of the paper, which expose 
such elongate elements at spaced locations. Examples 
of methods of manufacturing such paper incorporating 
security elements with or without windows as described 
below. It should be noted that references to 



"windowed thread paper" include windowed paper 

■ cor^nritv element. 

incorporf;r -. r.g anv (rr...wA>v.c^- - 

EP-A-0059056 descriDes a method of manufacture 

. .. 1 n-n a rviinder mould paper- 

of windowea t-nreeiu t"*f'^-^ — • - '.y 

, ^^K4r,o ThR technique involves emboasiny tl:.^ 

cylinder mould cover and bringing at. ii»per-.cablc 
elongate security element into contact with the raised 
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regions of an embossed mould cover, prior to the - 
contact entry point into a vat of aqueous stock. 
Where the impermeable security element makes inti.mate 
contact with the raised regions of the errJDossing, no 
fibre deposition can occur. After the paper is fully 
formed and couched from the cylinder mould cover, the 
contact points are present as exposed regions which 
ultimately form windows, visible in reflected light, 
on one side of a banknote paper. 

WO-A-93/08327 describes a method of manufacturing 
windowed thread paper on a Fourdrinier paper-making 
machine. A rotating embedment means, with a modified 
profile for embossing, is used to drive an impermeable 
elongate security element into draining paper stock, 
15 on a Fourdrinier wire. The profile of the embedment 
means is such that raised portions are provided which 
remain in contact with the security element during the 
embedment process. Thus, paper fibres are prevented 
from collecting between the security element and 
3^Ksd-ent means, such that the security element is 
subsequently exposed in windowed regions of paper. 

For production reasons, the security element used 
in windowed or non-windowed paper is oscillated within 
the paper substrate by a small amount, for example, 
plus or minus 6mm from either side of a centre line. 
This is primarily to assist cutting and guillotining 
across the thread tracks of stacks of 500 sheets. If 
the thread was not oscillated, the guillotine blade 
would be presented with a very sharply defined area, 
of say 1 to 2mm wide, of polymer/metal /paper built up 
^rom 500 nhcots. This tends to blunt ox even chip the 
cutting hinde. 5y oscillating the thread, this area 
is distributed over a wider area of 10 to ISma, easing 
the passage of the blade through the 500 sheet stack. ^ 
The rccult cf thread oscillation is that only paraixex 
bars^can be used in the design of the windows, if the 
banknotes made from the paper are all to look the 
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same - 

Recent investigations have shown that impermeable 
threads of 4mm to Grr- maximum width can be Included in 
paper using the above m.ethcds of paper-making. This 
is due to the requirement for paper stock to flow 
around the thread and form complete paper areas on the 
front of the thread in the finished document. 

In Canadian patent specification CA-A-2, 122 , 528 , 
there is described an anti-falsification paper which 
incorporates a wide impermeable security strip with a 
width between 2mm and 4mm. The paper is of multiply 
design, with at least two paper layers produced on 
separate paper machines. The security strip is 
embedded in a first ply and has perforations along the 
15 edges which permit water drainage and hence paper 

fibre deposition along the edges of the thread. The 
front of the strip is laid down over raised areas on 
the embossed cylinder mould cover before the raised 
areas enter the vat of paper stock so as to create 
20 windows 3::?=ced strip in the contact regions. The 
width of the raised areas is narrower than the strip 
width to permit permeation through the perforations of 
the strip by paper fibres. However, the width of 
strip is so great that the paper formed on the back of 
the paper has flaws in the form of arbitrary holes in 
the region of the strip. A second ply of ordinary 
paper is independently formed and the two are 
laminated together and further processed, the second 
ply thereby covering the flaws in the back of the 
first ply and providing at least one homogenous paper 
surface. in -.r-sjther enbodim.ent , a third ply is 

lamiiiatea over the t-r.r.r cr .._..-ro^ — . 

embed the security strip. In yet another emoodiment, 
the H.^Hfh of the strip is selected to be so wide that 
no paper form., on the back of the first paper ply to 
provide a continuous exposed area on the baric. xhe 
front of the strip is laid on a continuous raised area 
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on the mould cover before the raised areas enter the 
vat of paper stock to provide a continuous exposed 
area on the front. A second ply of paper is then 
laminated to the first ply to form the finished 
5 security paper and give a homogenous paper layer on 

one side and a continuous exposed strip on the other. 

In all of the prior art methods descrioed above, 
the width of the elongate element which can be used is 
very limited. Furthermore, the areas of the threads 
0 which are exposed are restricted in terms of shape, 
due to the limitation imposed by the required 
embossings, and in terms of the areas, due to the 
nature of the paper-making technique itself. 

One object of the present invention is therefore 
5 improved method of manufacturing to provide a paper 
containing a wide impermeable substrate which can be 
used as a security or non-security feature to describe 
windows or decorative patterns. 

According to the invention there is therefore 
0 provided a method of making single ply paper having an 
an elongate impermeable strip at least partially 
embedded therein, comprising the steps of blinding one 
or more selected areas of a porous support surface, 
depositing a first layer of paper fibres onto the 
25 porous support surface around the blinded areas, 

bringing the strip to lie in contact with the blinded 
areas of the support surface such that at least edges 
of the strip over lie the deposited fibres, and 
depositing a further layer of paper fibres over the 
30 first layer and the impermeable strip to securely 

embed thr^ edges of the strip witnin the paper, said 

I *: priori riirsss u^j-n-i j.i"*^jG-5-"'cotji./-»-s^ ^s-* o^*-*^ wt-.*.**- — r 
prevent the deposition of fibres thereon before tne 
security element is laid thereover and to thereby 
35 forn*. a plurality discrete translucent or 

traai,parent windows in a first surface ot tne paoRr in 
which regions of one side of the strip are exposed. 
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wherein substantially no paper fibres are deposited 
along an opposite side of the length of the strip in a 
region between the edges to thereby expose a 
continuous area of the strip at a second surface of 
the paper. 

The preferred prior art production methods for 
windowed security paper require an embossed cylinder 
mould cover. The use of blinding is not generally 
used in paper-making techniques for the very reason 
that the paper is preferred to be uniform and 
consistent. The appearance of holes and perforations 
is not a feature which is usually required. One 
exception is the paper used for making tea bags, but 
the method of manufacturing such paper does not 

include blinds. 

As the impermeable strip contacts the support 
surface after some paper fibres have already been 
deposited round the blinded areas, it prevents any 
further fibre deposition over the blinded areas 
nreserving the designs created in the blinding 
operation as clear areas. Whilst the use of embossed 
cylinder moulds covers restricts the width of security 
threads which can be embedded, with the method of the 
present invention it is possible to produce a document 
with any width of impermeable strip, up to full 
document width, with paper "coatings" in any design, 

including watermarks, on the front side of the 
document. The back of the paper can be made to 

contain a continuous exposed strip which can be used 

for the display of indicia and the like. 

An adhesive is preferably applied to tic one side 

of the atrip before bringing that side into contact 

with the support surface. 

An adhesive is preferably applied to one or more 

portioDis of the other side of the strip. 

The strip is preferably not obcillated during 

manufacture of the paper. 
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This provides an advantage in design terms as- it 
means that more precised and detailed patterns can be 
created around the strip. 

The invention further provides single ply paper 
5 made by the above mentioned method having first and 

second surfaces and an elongate impermeable strip, in 
which the edges of the strip are embedded fully 
between the first and second surfaces, and a 
continuous strip of a central section of the strip is 
10 exposed at the first surface of the paper and at least 
partially covered by a layer of paper of reduced 
opacity forming the second surface. 

The second surface of the paper is preferably 
provided with a plurality of discrete windows in which 
15 portions of the strip are exposed at intervals. 

The width of the strip preferably lies in the 

range of 6 to 25mm. 

Such a broad width advantageously ensures that 
few or no fibres are deposited thereon. The width of 
20 the strip more preferably lies in the range of 8 to 
10mm. 

Preferably the strip bears indicia, images or 
information. 

Preferably the strip is wholly or partially 
25 metallised or bears one or more holographic images. 

The strip has preferably one or more colour shift 
areas and/or has at least one security embossing. 

The strip may be printed on one or both sides 
and/or may bear a liquid crystal material. 
30 The strip preferably has a thickness of 25 to 100 

irJ.nrometers and more preferably of 50 iaicrcinctcrc - 

One i^ide of the strip is preferably coated with 

an adhesive. 

The otrier side of the strip m^y partially 
35 coated with an adhesive in regions such that some 
paper is formed in the adhesive regions to provide 
paper patterns along the exposed central section of 
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the strip. 

The invention also provides a document produced 
from the aforementioned paper or a security document. 

The invention will now be described, by way of 
example only, with reference to the accompanying 
drawings in v/nich: 

Figure 1 is a cross-sectional side elevation of a 
schematic of a paper-making vat for use in the method 
and manufacturing of paper according to the present 
invention; 

Figures 2 to 6 are cross-sectional side 
elevations of the steps involved in the method of 
forming paper according to the present invention; 

Figure 7 is a plan view of the section of the 
cylinder mould cover for use in making an alternative 
embodiment of paper according to the present invention 
by blinding only; 

Figure 8 is a cross-sectional side elevation of 
the cylinder mould cover of figure 7 on the line VIII- 
VIII; 

Figure 9 is a cross sectional side elevation 
paper formed on the cylinder mould cover of Figure 1 , 
taken on the line IX-IX Figure 10; 

Figure 10 is a plan view of the paper Figure 0; 

Figure 11 is a crobs-sectional slue elevaLiun of 
the paper of Figure 10 taken on the line XI-XI; 

Fiqures 12 to 16 axe i>iuiilcti viewb to tiioae of 
Figures 7 to 11 showing a more complex design formed 
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Figure 17 is a plan view of a section of a 
cylinder mould cover for use in n-.aking one erJDodiment 
5 of paper according to the present invention by 
embossing and blinding; 

Figure 18 is a cross-sectional side elevation of 
the cylinder mould cover of Figure 7 on the line 
10 XVIII-XVIII; 

Figure 19 is the same cross-sectional elevation 
as Figure 8 showing partial deposition of paper fibres 
during a paper-making process; 



15 



20 



25 



30 



•si; 



Figure 20 is the same cross-sectional elevation 
as Figures 18 and 19 showing an impermeable element 
laid over the cylinder mould cover; 

Figure 21 is the same cross-sectional elevation 
as Figures 18 and 20 showing the paper formed on the 
cylinder mould cover of Figure 17; 

Figure 22 is a plan view of paper formed using 
the cylinder mould cover of Figure 17 by the steps 
shown in Figures 18 to 21; 

Figures 23 to 26 and 28 and 29 are plan views of 
alternative papers made according to the invention 
using different cylinder mould cover layouts; and 

r j.C|ti51*t? <r ' '-^ ^-i-^v- ^^www . 

the paper of Figure 26 on the line XXVI-XXVI . 

The method of manufacturing paper according to 
the present invention is ri lust rated firstly with 
reference to Figures 1 to 11. A porous support 
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surface, for example in the form a cylinder mould - 
cover 10, is produced in a known way. The mould cover 
10 has no raised areas formed by embossing, such as 
those described in E?~A-0070172 , but selected areas 12 
regions are blinded by fixing blinding material to the 
mould cover 10. The blinding material Is typically a 
m.etal which is welded to the cylinder mould cover 10 
(see Figures 2, 7 and 8), and these blinds define the 
shape of windows 17 formed in the final paper 16. The 
blind material 12 may also be wax, polymer or any 
other material which can be securely attached to the 
cylinder mould cover 10 to prevent drainage and hence 
fibre deposition. In this specification the term 
"window" includes a transparent or translucent region 
15 in the paper of regular or irregular shape and 
occurrence . 

In a known manner, the cylinder mould cover 10 is 
rotated in a vat of paper stock 11 as illustrated in 
Figure 1. As it rotates, a wide elongate impermeable 
substrate 13, preferably having a width of 6mm or 
greater, is brought into contact with the cylinder 
mould cover 10 below the level of the paper stock 11. 
This means that a layer 14 of paper fibres has already 
been deposited onto the cylinder mould cover 10 to 
form, say, a 40gsm sheet (see Figures 3 and 4). Once 
the impermeable substrate 13 is brought into contact 
with the blind material, further paper fibres 15 are 
deposited on top of and around the sides of the 
impermeable substrate 13 to form the remainder of the 
sheet 15 to, typically, 80 to 90gsm (see Figures 5 and 



6 or 3) - Fref ciTuu-i-y 



substrate 13 .is M.lloweU to take place during 



manufacture . 

ThuS; mentioned above, a layer of paper fibres 
35 is laid down on tne cylinaer mould cover 10 prior to 

me inrroducLioii uZ tlie substrate 13- However r whxlct 
the blinded areas 12 would retain little or no 
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covering of paper fibres before the substrate 13 is 
bought into contact therewith, full coverage is 
obtained in the surrounding areas between the blinded 
areas 12. Equally, because of the impermeab-: « nature 
5 of the substrate 13, there is little or no covering of 
paper fibres retained over the najority of the top of 
the substrate 13. Thus, when the paper 16 is removed 
from the cylinder mould cover 10 (see Figure 10), the 
paper 16 incorporates a wide strip 13 of impermeable 

10 substrate, the edges of which are wholly embedded 

between the two surfaces of the paper 16 to hold the 
strip 13 securely in position. If the strip 13 is 
transparent, there will be one or more translucent or 
transparent windows 17 in the paper corresponding to 

15 the blinded areas 12. 

A further example of paper which can be produced 
accordingly to the invention is shown in Figures 12 to 

16 in which a more complex design is used in the 
blinding of the cylinder mould cover 10- Here, the 

20 blinds used have variable height and/or width to 

produce various degrees of transparency in defined 
areas depending on whether the blinding material is 
covered by the strip 13 or not. 

In a modification of the present invention as 

25 shown in Figures 17 to 21, the cylinder mould cover 10 
is produced in a known way, using dies to form the 
wire by embossing to form one or more raised areas 19. 
These raised areas 19 define the shape of the windows 

17 in the final paper 16. The top surfaces of the 
30 raised areas 19 are then blinded with blind material 

the in^permeable strip 13 is brought into conract 

tnerewicn oexow uiic j.evt.-i> w*. ow^^^^.v — 

overhang the raised areas 19 on either side, as shown 
35 in Figure 20. 

have a uniform adhesive or other appropriate coating 
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on at least one side. Thus when the strip 13 is ■ 
introduced into the vat of paper stock 11 (see Figure 
1), the coated side of the strip 13 lies against the 
mould cover 10 isee Figure 22), to erasure that full 
5 bonding of the fibres and strip 13 takes place in the 
fibre bridges 18 and along the edges of the strip 13. 
Paper formation continues around the mould cover 10 
forming over the edges of the strip 13. Few or no 
fibres are deposited over the non-adhesive coated 
10 areas mainly due to the width of the strip 13 as the 
substrate, from which it is preferably made, is 
preferably hydrophobic. However the adhesive coating 
is preferably hydrophilic and will tend to draw fibres 
away from the strip surface. The few fibres that are 
15 deposited on the non-adhesive coated areas will be 
subsequently removed by the press rolls and in the 
drying cylinders of the final stages of the typical 
paper-making process. 

In an alternative embodiment of the present 
20 imrention a hydrophobic coating may be used on the 

non-adhesive coated areas, to assist in preventing any 
fibre covering. 

Where some fibres are deposited on the blinding 
material before the strip 13 is introduced, the paper 
25 fibre density thus formed is considerably reduced due 
to the lower percentage of fibres present than in the 
rest of the surrounding paper. This forms a clearly 
visible translucent or even transparent "stripe" 21 
(see Figures 10 and 15) in both reflected and 
30 transmitted light on the first or "wire" side of the 
paper, within this stripe 21, the btrip 13 lb partly 
i^. the ■■•indows 17. or. the second side of t'ne 
paper, the "felt" side, the central section of the 
strip is wholly exposed. W.hen larger blind-s are used 
•5C /c^^-.^-oe 2 f o 6^ . less oaper is formed before the 

stxip 13 is introduced and t^fi more transparent is Ui« 
stripe 21. Where smaller blinds are used (Figures 7 to 
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11) more paper is formed so the stripe 21 is more • 
translucent . 

This process therefore enables a wide strip of an 
impermeable substrate, of a width in a range of say 
5 6mm to 25mm, to be included in a paper substrate. The 
width of the strip 13 could be very close to banknote 
width, so that in finished banknotes just a narrow 
margin of paper runs down each edge of the note. (NB: 
although the strip 13 in such a context may not be 

10 narrow and elongate and therefore appropriate to be 
described as a strip with respect to the finished 
banknote, it is a strip with respect to the full sheet 
of paper during manufacturing. Thus any reference in 
this specification to a ^^strip" should be interpreted 

15 accordingly) . When viewed in reflection from the wire 
side, large transparent windows 17 can be made which 
are highly visible within the translucent stripe 21. 

This wide strip 13 of impermeable substrate may 
be used as a display surface for indicia, for example, 

20 de-metallised images, holographic images, colour- 
shifting areas, print or combinations of any or all of 
these which are highly visible in the large windows 
17. However, if a plain clear strip 13 is used, the 
windows 17 will be partially translucent or wholly 

25 transparent. When viewed in transmission, from the 

wire side the indicia, the metallisation or colouring 
on the fully embedded edges of the strip 13 also 
become visible. These edges may be provided with 
indicia which bleed from or complement any indicia 

30 contained on the exposed portion of the strip 13. 

Drpondinq on the widish of the strip the v;indcv/s 
^ ? ror/iri be, for examolc, 20mm square or Brrun x ISmm 
rectangles . 

When viewed from the felt side of the paper 16, 
35 the strip 13 rtself can be seen in a continuous 

exposed area ac a transparent, shiny, coloured cr 
metallised area which may bear indicia, information or 
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imagery. The area may extend along the full length or 
width of the paper 16 or a substantial part thereof. 
Furthermore -f the blinds with or without embcssi.-.gs 
forir> an image or geometric pattern other than 
5 straightforward rectangular or square windows 17, this 
pattern can bs seen along the length of the strip 13, 
with the transparent strip 13 being wholly or 
partially visible with these windows. 

One preferred material for the strip 13 is a PET 
10 strip of, say, 50 micrometers thickness as this would 
help to maintain the "bulk" of the paper 16 over the 
windowed region. However, other materials such as 
OPP, PE or PK with other thicknesses may be used. In 
one embodiment, de-metallised images are used which 
15 have large areas of transparent regions to provide a 
greater contrast within the windows between the 
metallised and non-metallised areas. When the paper 
16 is viewed from the wire side of the paper 16, the 
visibility of the paper bridges 18 between the windows 
20 17 is enhanced by its contrast to the metallisation. 

In previous embodiments of the invention, it is 
described how an adhesive may be applied uniformly to 
one side of the strip 13, whilst the other side is 
coated with adhesive in bands and slit so that only 
25 the edges of the element 13 have the adhesive coating. 
Adhesive patterns could additionally be applied by a 
transfer or other type of printing process to provide 
additional paper patterns on the felt side of the 
paper 16. 

3Q However, in a further embodiment of the invention 

an adhesive or coatmq may a^^j-j.^^ ....^^^ ^- 

bcth ^i'lles of the strip 13. This results in the 
deposition of a layer of paper on tue felt side, such 
that the strip 13 v/holly novered on that side- In 

35 thp renion of the second part ot the strip iJ tne 
translucent stripe still cleaily visible in 

comparison to the surrounding paper 16. 
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A standard adhesive or coating used in known • 
processes for making embedded windowed security thread 
could be used, or any form of thermally activated 
adhesive cr a water based adhesive which provides a 
5 hydrophilic surface to hold paper fibres during the 
initial stages of paper formation. 

The combination of a wide strip 13 of impermeable 
substrate, preferably zero oscillation of the strip 13 
during processing, and the blinding of the cover 10 
10 enables the provision of other interesting features 
not currently available in the prior art. These 
include the modification of the paper bridges 18 to 
form designs and other indicia. Chevron, waves and 
other geometric patterns can be produced including 
15 more elaborate designs and alphanumeric patterns. 
Some examples are shown in Figures 23 and 24. 

The use of electrotype technology to create the 
blinds on the mould cover 10 allows regular 
transparent windows to be produced by using wide flat 
o -reas of plates in any shape. However, the use of 
narrow electrotype does not produce transparent 
regions, but instead translucent regions which can be 
of fine detail. This provides a highly visible effect 
with the electrotype image enhanced within the light 
25 band in the region of the strip 13. 

The strip 13 can advantageously be used as an 
information carrier and/or can contain a wide variety 
of known security features. These may include the 
following; 



30 



de-metr^.ll Ised designs, which may coiuptise areas 
-i- -;:j5?,r,-;nriallv re-.cved Tr.otcl to take advent. nae 
of the transparency of the base film and provide 
a large area of transparent windov? 17; 

holographic designs, which cooirt comprise area:* 
of full metal and half-tone screens to provide 
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partial transparency and/or no metal. Under • 
certain viewing conditions, with no metal, a 
holographic image is still visible- 
front to back print registration, in which 
features are printed which would clearly exhibit 
Moir^ patterns from both from and back if a 
counterfeit were attempted. Alternatively, such 
patterns could be produced on a transparent film 
prior to insertion of the strip 13 into the paper 
as a security feature itself. The exact 
reproduction of such patterns are very difficult 
to mimic; 

different coloured print showing on the front to 
the back. The print may be on either side of the 
strip or both on the same side, with one colour 
hidden by the other on one side but showing 
through on the other side; 

liquid crystal films, such as those described in 
WO-A-94/02329, in which colour changes are 
visible when a molecular liquid crystal material 
is coated onto a watermark. Due to the scatter 
effect of the paper surface, a large percentage 
of the possible colour intensity is lost. By 
using a fully transparent window, a very vivid 
colour change is visible both in reflection and 
transmission; 

luminescent or magnetic aiaterials; 

embedded de-metailised regions. As the areas cf 
strip 13 at each edge are completely 
35 embedded . these can contain a ae-metaxxiseu type 

image v.'hich vjoi^'d only become viaible when the 
document was viewed in transmission. This area 
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may also mimic a similar adjacent area which is 
visible in reflection and transmission or the 
metallisation could bleed out to the adjacent 
area; 

security embossing of transparent film with a 
security design (e.g. a treasury seal) created 
during the printing process. These may be blind 
embossed to produce a tactile/visible feature or 
could include printing inks to further enhance 
visibility; 

contact measurements in which at least one side 
of the strip is available for contact along its 
entire length. Measurements can include 
resistance measured on a current being passed 
through the strip; contact to microcircuitry 
embedded within the strip; contact to activate a 
material within the strip, e.g., PVDF 
electrochromic; conductive polymers; 

the application of an adhesive or coating in a 
print process such as a transfer process to the 
continuously exposed side of the strip such that 
selective deposition of paper fibres also occurs 
in those areas. These could form registered or 
non-registered designs, and would be difficult to 
reproduce by a counterfeiter. Figures 25 and 26 
illustrate such a feature in which paper fibres 
are selectively deposited to form images, 
patterns, alphanumeric numerals etc. e.g., 13a 



With such a large area available, it is possible 

fftatures toqether on a strip 13. 
In addition, the strip 13 con id De perforated 
with holes of various shapes to provide novel features 
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or possibly machine readability, e.g. via airstreams, 
as shown in Figures 28, 29. 

The paper 16 described above can be cut and 
printed to make all forir.s cf docu-.ents, including 
security documents such as banknotes, cheques, 
travellers cheques, identity cards, passports, bonds 
etc. 

A second ply of paper substrate could be 
laminated to paper as described above to completely 
obscure the visible effects of the strip 13 one side, 
if required. 
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CLAIMS : 



1. A method of making single ply paper having an 
elongate impermeable strip at least partially embedded 
therein, comprising the steps of blinding one or more 
selected areas of a porous support surface, depositing 
a first layer of paper fibres onto the porous support 
surface around the blinded areas, bringing the strip 
to lie in contact with the blinded areas of the 
support surface such that at least edges of the strip 
over lie the deposited fibres, and depositing a 
further layer of paper fibres over the first layer and 
the impermeable strip to securely embed the edges of 
the strip within the paper, said blinded areas being 
15 impermeable to substantially prevent the deposition of 
fibres thereon before the security element is laid 
thereover and to thereby form a plurality of discrete 
translucent or transparent windows in a first surface 
of the paper in which regions of one side of the strip 
20 are exposed, wherein substantially no paper fibres are 
deposited along on an opposite side of the length of 
the strip in a region between the edges to thereby 
expose a continuous area of the strip at a second 
surface of the paper. 



2. A method as claimed in claim 1 in which an 
adhesive or coating is applied to the one side of the 
strip before bringing that side into contact with the 
support surface. 

3. A method as ni armed in claim 2 in which an 

sancsivc is app-L^e^ w**^ *..w-.w ^ . ^ ^...^ 

other side of the strip. 

A., h method as claimed in any one of the preceding 
claims in which the strip is not Tnechanicaily 
oscillated during manufacture of the paper. 
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5, Single ply paper made by the method of any one of 
the preceding claims having first and second surfaces 
and an elongate impermeable strip at least partially 
embedded therein, which edges of the strip are 
embedded fully between the first and second surfaces, 
and a continuous strip of a central section of one 
side of the strip is exposed at the first surface of 
the paper and another side of the strip is at least 
partially covered by a layer of paper of reduced 
opacity forming the second surface. 



6. Single ply paper as claimed in claim 5 in which 
the second surface of the paper is provided with a 
plurality of discrete windows in which portions of the 

15 strip are exposed at intervals. 

7. Single ply paper as claimed in claim 5 or claim 6 
in which the width of the strip lies in the range of 6 
to 25mm- 

20 

8. Single ply paper as claimed in any one of claims 
5 to 7 in which the strip bears indicia, images or 
information. 

25 9. Single ply paper as claimed in any of the claims 
5 to 8 in which the strip is wholly or partially 
metallised. 

10. Single ply paper as claimed in any one of claims 
30 5 to 9 in which the strip bears one or more 
holoy iapliic iniages. 

11 „ Single ply security paper as claxiried xn any one 
of olfiims 5 to 10 in which the strip has one or more 
35 colour shift areas. 



12. Single ply paper as claimed xn any one of claims 



wo 00/39391 



PCT/GB99/04257 



- 20 - 

5 to 11 in which the strip has at least one security 
embossing. 

13. Single ply paper as claimed in any one of claims 
5 to 12 in which the strip is printed on one or both 
sides . 

14. Single ply paper as claimed in any one of claims 
5 to 13 in which the strip bears a liquid crystal 
material. 

15. Single ply paper as claimed in any one of claims 
5 to 14 in which the strip has a thickness of 25 to 
100 micrometers. 

16. Single ply paper as claimed in claim 15 in which 
the strip has a thickness of 50 micrometers. 

17. Single ply paper as claimed in any one of claims 
5 to 16 in which one side of the strip is coated with 
an adhesive. 

18. Single ply paper as claimed in claim 17 in which 
the other side of the strip is partially coated with 
an adhesive in regions such that some paper is formed 
in the adhesive regions to provide paper patterns 
along the exposed central section of the strip. 

19. A document produced from paper as claimed in any 
one of claims 5 to 18. 

a siiC'^.'''"^ t" V dccurr.ont produce'^ f rotu paper as 
claimed in any one of claims 5 to 13. 
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